brookings/edu/dynamics/papers/firms. 29. The Census data were gathered in March of 1997.
Firms that had receipts during 1997 but no employees as of March are shown in the size 0 category. Such firms should be in one of the other size classes. One might assume that it is possible to adjust the data by including these firms in the overall distribution by having them follow the Zipf distribution, for instance. However, any such procedure leads to the unrealistic conclusion that some of these temporarily size 0 firms actually have thousands or tens of thousands of employees.
The firms in the size 0 category in COMPUSTAT are ostensibly holding companies.
30. These data were created by the U.S. Census Bureau under contract to the Brookings Institution. Given that the bins are not equally sized, construction of the probability mass function shown in Fig. 1 proceeds by taking the number of firms in each bin and dividing by the width of the bin. The resulting adjusted frequency is then located at the geometric mean of the bin endpoints. The tail CDF shown in Fig.  2 (3) (4) (5) (6) (7) (8) (9) , at stages from fetus to adult in a surprisingly wide range of regions (10 -13). NSCs, defined as self-renewing, propagatable primordial cells each with the capacity to give rise to differentiated progeny within all neural lineages in all regions of the neuraxis, are posited to exist in the embryonic and fetal ventricular germinal zone (VZ) where they participate in CNS organogenesis (5, 14, 15) . Cells equally "stemlike" in their potential have been identified at later stages (including old age) from a variety of regions: subventricular (SVZ) (13) (14) (15) (16) (17) and ependymal (18) zones of the forebrain, subgranular zone of the hippocampus (6 -10, 19) , retina (20) and optic nerve (10, 11) , cerebellum (12) , spinal cord (21) , and even cortical parenchyma (10, 15, 22) . How might these observations be reconciled? Are such stemlike pools, particularly those isolated from various parenchymal regions at "postdevelopmental" periods, of physiological relevance or artifacts of experimental manipulation (10, 11) ? Do these populations represent the same lineage or unique pools (17) ? Of what relevance are these cells to normal human CNS development and repair? We hypothesized that multiple stem cell pools, descendants of a common NSC, emerge during early cerebrogenesis as cells are used in organogenesis and concurrently also set aside to establish a reservoir for subsequent use in homeostasis and repair. This could represent a developmental strategy in which plasticity is programmed into the CNS at the single-cell level from early stages of embryogenesis.
We sought to determine how progeny of a single traceable clone of NSCs get segregated during development by using a system that might also lend insight into human development. We grafted a clone of NSCs of human derivation (5, 23) (Fig. 1, schematic I ).] Pregnancy was allowed to continue to the completion of most cortical neurogenesis at ϳ16 to 17 weeks gestation (Fig. 1, schematic II) , when the fetuses were delivered by Cesarean section and their brains were processed for histological analysis (28) (Fig. 2) . Distribution of donor human NSCs (hNSCs) in the monkey brains was monitored by immunocytochemical staining for the BrdU marker (Figs. 1 and  3 ) (28). To provide further independent confirmation of the cells' origin, we used, in parallel, antibodies against additional donorspecific markers, including the human-specific nuclear mitotic antigen (NuMA) as well as other species-specific tags (28). The phenotypes of these cells were characterized by immunocytochemistry (28) (Fig. 3) .
Unilaterally injected hNSCs distributed themselves throughout both cerebral hemispheres symmetrically and at most levels of the neuraxis, settling in diverse widespread regions of the telencephalon, principally at the frontal and frontoparietal levels (Fig. 3) . Although the individual hNSCs were clonally related, they appeared to segregate into two subpopulations (Fig. 3) , as follows.
Cells in subpopulation 1 (red stars in Fig. 3) appeared to traverse great distances (ϳ1.6 cm or ϳ1600 times a migrating cell body diameter) from the periventricular germinal zones along host radial glial processes (Fig.  1A ) to terminate at developmentally and temporally appropriate cortical laminae and differentiate into several neuronal (Fig. 3 , A to D) and glial (Fig. 3 , E to G) cell types. Those hNSCs that migrated to the superficial neurogenic cortical layers II and III (Fig. 1A , schematic II) appropriately became neurons (Fig. 3A, arrow) , identified by dual immunoreactivity to antibodies to NeuN, calbindin, and neurofilament (Fig. 3 , B to D, arrows), intermixed with the monkey's own neurons (arrowheads). The majority of the hNSCderived neurons were found in cortical layers II and III [which, at the time of transplant, profited from an intensive supply of newly formed neurons (27, 29)]. Those hNSC-derived cells that stopped and integrated within the deeper cortical layers IV to VI differentiated appropriately into glial cells (Fig. 1, B and C, schematic II), identified by immunoreactivity to glial fibrillary acidic protein (GFAP) (for astrocytes) or to 2Ј,3Ј-cyclic nucleotide 3Ј-phosphohydrolase (CNPase) (for oligodendrocytes) (Fig. 3, E (Fig. 3, H and I ). When double-stained for cell type-specific antigens, these cells expressed vimentin (an immature progenitor/stem cell marker) (Fig. 3I and inset) but were negative for all other markers of differentiation. The majority of such undifferentiated hNSC-derived cells remained within the SVZ [none in the ependyma (18)]. The SVZ has been implicated in postnatal and adult homeostatic mechanisms 16, 17, 30, 31) and as an ongoing source of cortical neurons after overt cortical development has ceased (32) (33) (34) . A small number of subpopulation 2 cells, however, were present within the striatum and cortex, intermixed with the differentiated cells (Fig. 3) . These cells may provide a local resident pool for self-repair and plasticity and may represent the stemlike cells extracted by several investigators (10, 13, 15, 22, 35) . [This observation favors the interpretation that such reported cells are not simply the result of dedifferentiation of committed progenitors, an artifact of experimental manipulation, as has occasionally been speculated (10, 11) ].
Our data provide a plausible dynamic for how multiple, disparate stem cell populations are generated as part of a single strategy of NSC allocation. The clonal progeny of a given NSC segregate to yield some differentiated cells for organogenesis (e.g., subpopulation 1) and other cells (e.g., subpopulation 2) for deposition in secondary germinal zones (e.g., the SVZ) as a reservoir. The NSCs that have been isolated from adults are likely descendants of the same NSCs that contributed to embryonic and fetal CNS development and thus do not represent a unique pool. In this view, ongoing lifelong self-repair and plasticity are a fundamental developmental program set in place during early stages of brain organogenesis. Grafted hNSCs appear to become integrated into the morphogenetic program of the developing primate host brain (Figs. 1 and 3) (36) . Although it was not technically possible in these monkeys to quantify rigorously the percentage of grafted cells that survived, the histological images show that a large number of donor-derived cells were present bilaterally in all recipients (37, 38) . That hNSCs can migrate through the large expanse of the primate cerebrum, not merely through the much smaller rodent brain (5-7), suggests that migration may be a fundamental stem cell property limited only by available terrain (large or small). In rodents, NSCs have been shown to be well-suited for transplant-based approaches to gene therapy and/or cell replacement in diseases characterized by extensive or global abnormalities (39). Our results suggest that this approach may similarly be feasible in large primates and possibly humans. maintaining clone of hNSCs (clone H6), originally isolated from the VZ of a 15-week human fetal cadaver and generated, grown, and characterized as previously described (5), were preincubated in culture (at a density of 5 ϫ 10 5 cells/ml) with BrdU (10 M, Sigma) for 48 hours before implantation in order to be subsequently identifiable in vivo by their darkly stained BrdU-immunopositive nuclei. (The cells were derived from a human developmental stage more immature than that of the monkey recipients.) The hNSCs were then resuspended in phosphate-buffered saline (PBS) at 1.7 ϫ 10 7 cells/ml (as previously described) (5) . This allowed 60 to 70% of the cells to become BrdU-labeled in vitro without toxicity; the BrdU remains detectable in vivo for at least 5 to 10 cell divisions, beyond the number known to occur for stem cells in vivo. Three pregnant bonnet monkeys were anesthetized with acepromazine [0.5 mg/kg intramuscularly (IM)], ketamine (10 mg/kg IM), and atropine sulfate (0.4 mg/kg IM). Ketamine (0.02 mg/ kg IM) was administered every 15 min during the grafting procedure. The skin of the mother's abdomen was shaved, washed with betadine/alcohol, and locally anesthetized with lidocaine. The fetal head was palpated through the abdominal wall and visualized by ultrasound. Under ultrasound guidance, an 18G spinal needle attached to a 10-ml syringe was inserted through the abdominal and uterine walls into the left lateral ventricle of the fetal brain. 1.53 to 2.21 ϫ 10 7 hNSCs were injected in a volume of 0.9 to 1.3 ml over a period of 2 min. Implantation into the cerebral ventricle allows reliable and uniform access of the hNSCs to the VZ into which they integrate avidly [(5, 14) The third mother received no immunosuppression. After the procedure, animals were housed individually in their cages and maintained on a regular feeding schedule. No pain, bruising, inflammation, or behavioral changes were observed and pregnancies continued normally. One month after engraftment, each of the pregnant monkeys was anesthetized and placed on an isoflurane ventilator. The abdomen was antiseptically prepared, and the fetus was removed by Cesarean section and killed by a pentobarbital overdose. All surgeries were successful and the mothers returned to their breeding groups after 3 weeks of recovery in individual housing. The removed fetuses were perfused with chilled heparinized saline (240 ml) followed by 4% paraformaldehyde (240 ml). Each brain was immersed in the fixative for an additional 5 hours at 4°C. The tissue was then cryoprotected in 30% sucrose in PBS and kept at 4°C until further processing. For histological analysis, the brains were partitioned into three coronal anterior-posterior segments (I to III) as illustrated in Fig. 2 2 (24) . At the time of transplantation, the cerebral cortex consists of a cortical plate (CP) and subplate ( Fig. 1, schematic I) . The layers characteristic of the mature neocortex (Fig. 1, schematic II) have not yet appeared. Young postmitotic neurons already in the CP will differentiate to form the relatively sparse neuronal population of layer I (marginal zone) and the numerous neurons of the deeper cortical layers IV to VI. Neurons destined for superficial cortical layers II and III at the time of engraftment are just being generated and will migrate out from the VZ during the postgrafting survival period of 1 month, mainly along the leading processes of radial glia. Also generated during the 1-month survival period are glial cells destined to reside in the subcortex and deeper cortical layers; most glial cells destined for the superficial cortical layers will not be generated until after the time of death. [For review, see (25, 26, 36 Genetic self-incompatibility in Brassica is determined by alleles of the transmembrane serine-threonine kinase SRK, which functions in the stigma epidermis, and of the cysteine-rich peptide SCR, which functions in pollen. Using tagged versions of SRK and SCR as well as endogenous stigma and pollen proteins, we show that SCR binds the SRK ectodomain and that this binding is allele specific. Thus, SRK and SCR function as a receptor-ligand pair in the recognition of self pollen. Specificity in the self-incompatibility response derives from allele-specific formation of SRK-SCR complexes at the pollen-stigma interface.
In self-incompatible Brassica plants, selfpollinations and crosses between genetically related individuals are nonproductive because self-related pollen grains are inhibited upon contact with the epidermal cells of the stigma, a structure that caps the female reproductive organ. Specificity in this self-incompatibility (SI) response is determined by haplotypes of the polymorphic S locus. The self-recognition molecules encoded by this locus include the single-pass transmembrane receptor-like serine-threonine kinase SRK, which functions in the stigma epidermis (1-3) and becomes phosphorylated upon self-pollination (4), and the cysteine-rich peptide SCR, which functions in pollen (5, 6) . These two molecules are highly polymorphic, with allelic forms of SRK and SCR exhibiting 10 to 30% and Ͼ60% divergence, respectively (1, (5) (6) (7) (8) .
Views of SRK as a ligand-activated receptor kinase and SCR as its ligand are consistent with the predicted molecular properties of these molecules and the rapidity of the SI response (1, 9) . The SCR peptide is localized on the surface of pollen grains (10) . During self-pollination, SCR is predicted to bind the receptor domain of its cognate SRK, thereby triggering an intracellular phosphorylation cascade that leads to inhibition of pollen hydration and germination. Specificity in the SI response is thought to result from haplotypespecific activation of SRK by SCR. Here, we describe experiments that demonstrate a physical and haplotype-specific interaction between SCR and the ectodomain of SRK.
To investigate the SRK-SCR interaction, we generated tagged versions of the two proteins. Recombinant eSRK 6 , consisting of the ectodomain of SRK 6 (from the S 6 haplotype) and carrying a COOH-terminal FLAG epitope tag, was expressed as a soluble secreted glycoprotein in Nicotiana benthamiana leaves using the potato virus X expression system (11) . eSRK 6 protein migrated as two molecular mass forms of ϳ63 and 70 kD on SDS-polyacrylamide gel electrophoresis (SDS-PAGE), which presumably reflect differential glycosylation of eSRK 6 -FLAG in Nicotiana leaves. SCR 6 and SCR 13 (the SCRs of the S 6 and S 13 haplotypes, respectively) were expressed in bacteria as secreted periplasmic proteins carrying a COOHterminal myc-His 6 tag (11). They exhibited expected masses of ϳ8 and 9 kD, respectively, but they migrated as doublets, possibly due to inefficient cleavage of the periplasmic signal peptide in bacteria.
Recombinant SCR-myc-His 6 was shown to be biologically active in pollination bioassays (12) . Pretreatment of stigmas with purified "self " SCR protein (i.e., S 6 S 6 stigmas with SCR 6 -myc-His 6 or S 13 S 13 stigmas with SCR 13 -myc-His 6 ) mixed with pollen-coat protein carrier (12) caused these stigmas to inhibit the germination of normally compatiDepartment of Plant Biology, Cornell University, Ithaca, NY 14853, USA. *Present Address: SunGene GmbH, Corrensstrasse 3, D-06466, Gatersleben, Germany. †To whom correspondence should be addressed. Email: jnb2@cornell.edu Fig. 1 . Effect of purified recombinant SCR protein on cross-pollen tube development. S 6 S 6 stigmas (A) and S 2 S 2 stigmas (B) were treated with SCR 6 -myc-His 6 and pollinated with S 13 pollen (12). Addition of "self " SCR 6 -myc-His 6 triggers inhibition of normally compatible S 13 pollen on S 6 S 6 but not on S 2 S 2 stigmas.
